Expression of human ferredoxin in Saccharomyces cerevisiae: mitochondrial import of the protein and assembly of the [2Fe-2S] center.
Vertebrate ferredoxins function in the transfer of reducing equivalents from NADPH:ferredoxin oxidoreductase to cytochrome P450 enzymes involved in steroid metabolism. We report here the expression of human mitochondrial ferredoxin in the yeast Saccharomyces cerevisiae. The full-length ferredoxin protein containing the ferredoxin mitochondrial leader sequence could not be stably expressed in S. cerevisiae, but a fusion protein consisting of the mature portion of ferredoxin linked to the mitochondrial leader sequence of the S. cerevisiae cytochrome c oxidase subunit Va protein (COX5a) could be stably expressed. The COX5a:ferredoxin fusion protein was targeted to the mitochondria as a preprotein and was cleaved at the normal processing site of the COX5a presequence during import into the matrix. Absorption spectra and electron transfer activity of the isolated fusion protein established that the [2Fe-2S] center was correctly assembled and incorporated into the recombinant ferredoxin in this heterologous system.